The 1.9 A crystal structure of a nucleoside diphosphate kinase complex with adenosine 3',5'-cyclic monophosphate: evidence for competitive inhibition.
The X-ray structure of Myxococcus xanthus nucleoside diphosphate (NDP) kinase complexed with adenosine 3',5'-cyclic monophosphate (cAMP) has been determined. The structure was solved by difference Fourier analysis. The refined structure has a crystallographic R-factor of 0.17 at 1.9 A resolution. The phosphoryl group and ribose moiety make extensive polar interactions with the protein, whereas the base interacts only with two hydrophobic residues. The comparison with the structure of the enzyme complex with the substrate adenosine diphosphate (ADP) reported earlier shows that cAMP and ADP interact similarly with the enzyme. The base of the cAMP is present in two conformations, syn and anti, with respect to the sugar. The syn conformer is dominant. Based on the effect of cAMP on phosphorylation of the human NDP kinase NM23, it had been proposed that cAMP might interact with NDP kinase in a manner distinct from other nucleotides. However, the structure of the M. xanthus NDP kinase/cAMP complex indicates that the nucleotide is a competitive inhibitor of the enzyme and occupies the usual nucleotide site. Kinetic assays of the NDP kinase activity in the presence of cAMP were done. Their results are consistent with a competitive character of the cAMP inhibition.